We report a 15-year-old girl who underwent a midcarpal fusion for undiagnosed impaction-fractures of the capitate, lunate, and triquetrum after a fall on her outstretched left hand in a dorsiflexed and radially deviated position. The joint was dis-impacted, and the height of the lunate was restored using a cortical bone graft. The damaged proximal capitate articular surface was decorticated to facilitate fusion, as was the lunotriquetral articulation. Kirschner wires were inserted along the coronal plane. At the one-year follow-up, the patient had achieved a satisfactory range of motion and fusion of the capitate-lunatetriquetral articulations.
understanding the mechanism of injury is crucial for diagnosing uncommon wrist fractures and their treatment. We report a 15-year-old girl who underwent a mid-carpal fusion for undiagnosed impaction-fractures of the capitate, lunate, and triquetrum.
case report
In April 2010, a 15-year-old girl presented with swelling and tenderness over the dorsal aspect of the left wrist following a fall on her outstretched left hand in a dorsiflexed and radially deviated position. Radiographs revealed a slight irregularity of the capitate-lunate joint but no major displacement (Fig.  1) . The patient was treated with cast immobilisation for 6 weeks, followed by intensive physiotherapy with wrist range-of-movement exercises. During physiotherapy, the patient had a painful (score of 10/10) mechanical block to palmarflexion at 25°, dorsiflexion of <10° and almost no radial or ulna range of movement. Computed tomography revealed an impaction of the capitate onto the lunate (Fig. 2) , with interlocking articulation similar to a rebbat joint in woodwork. There was also an associated avulsionfracture of the triquetrum.
Owing to the extent of impaction and articular cartilage injury, a mid-carpal fusion was considered the most appropriate treatment for this age group. Preoperative examination under anaesthesia revealed a preservation of range of motion at the radiocarpal joint. A V-shaped capsulotomy was performed through a dorsal approach. A depression in the lunate was noted. The lunate surface was stretched and scattered. The joint was dis-impacted, and the height of the lunate was restored using a cortical bone graft. The damaged proximal capitate articular surface was decorticated to facilitate fusion, as was the lunotriquetral articulation. To avoid internal implants that hinder growth in this patient, Kirschner wires were inserted along the coronal plane (Fig.  3) . The hamate bone was not fused. The arm was immobilised in a short arm cast for 6 weeks, then the wires were removed and mobilisation initiated. At the one-year follow-up, the patient had achieved a satisfactory range of motion, with dorsiflexion of 60º, palmarflexion of 80º, and full grip strength, compared to the contralateral wrist. Computed tomography showed satisfactory fusion of the capitate-lunatetriquetral articulations (Fig. 3) .
discussion
Lunate fractures occur in 1.1% of the general population.
1 Isolated lunate fractures secondary to direct impact are uncommon; they can be classified into 5 types. 2 Capitate fractures are more uncommon and difficult to diagnose; they occur in 0.2 to 1.3% of the general population. 3 Falls on an extended wrist are the leading cause of these fractures, 4 followed by direct trauma. Capitate fractures have been associated with other carpal injuries but rarely with lunate fractures alone.
The mechanism of injury involves dorsiflexion of the wrist with axial impaction of the carpal bones 
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Impaction-fracture of the capitate and lunate 245 on the radius. The lunate and proximal pole of the scaphoid represent a single unit buttressed by the dorsal lip of the radius, which resists the force of impact. Ulnar deviation and intercarpal supination are the main facilitators for the capitate head to drive the scaphoid outward away from the lunate. This results in either a scaphoid fracture or lunate dislocation. 5 In the paediatric age-group, the mechanism is less understood and the traumatic force is thought to be absorbed by the epiphysis, metaphysis, and cartilaginous carpus. 6 In our patient with a softer articular surface of the lunate, the force that should have caused a lesser arc injury and dislocation of the lunate seemed to have been halted by deforming the lunate into the capitate. This is rare, as usually the scaphoid or triquetrum would have been the first to fracture.
Immobilisation is the usual treatment for unstable carpal fractures. Surgical options are controversial, including luno-capitate joint arthrodesis for chronic adult pancarpal arthritis, 7 luno-capitate joint arthrodesis plus triquetrum excision, 8 and 4-corner fusion. 9 Proximal row carpectomy is not appropriate for young patients, despite having a lower complication rate than 4-corner fusion. 10 In our patient, the mid-carpal row fusion produced satisfactory outcome. Had this injury been treated earlier (in the first 14 days), then surgical treatment would have entailed dis-impaction of the 2 carpal bones by open reduction with or without percutaneous wiring and casting. For older patients a 4-corner fusion would have been chosen. 
